SEQUENCE LISTING 

<Y\0> CVITKOVITCH, Dennis 

SIGNAL PEPTIDES NUCLEIC ACID MOLECULES AND METHODS FOR TREATMENT 
IIES 




<400> 1 

atg aaa aaa aca eta tea tta aaa\aat gac ttt aaa gaa att aag act 48 
Met Lys Lys Thr Leu Ser Leu LysVsn Asp Phe Lys Glu lie Lys Thr 
5 \ 10 15 

gat gaa tta gag att ate att ggc gga\agc gga age eta tea aca ttt 96 
Asp Glu Leu Glu lie lie lie Gly Gly Ber Gly Ser Leu Ser Thr Phe 
20 25 \ 30 

ttc egg ctg ttt aac aga agt ttt aca caaVgct ttg gga aaa taa 141 
Phe Arg Leu Phe Asn Arg Ser Phe Thr Gin Ala. Leu Gly Lys 
35 40 \ 45 



<210> 2 

<211> 46 

<212> PRT 

<213> Streptococcus mutans 



<400> 2 



36 



flet Lys Lys Thr Leu Ser Leu Lys Asn Asp Phe Lys Glu lie Lys Thr 
l\ 5 10 15 



Asp GS^ Leu Glu lie lie lie Gly Gly Ser Gly Ser Leu Ser Thr Phe 
20 25 30 




Phe Arg Leri Phe Asn Arg Ser Phe Thr Gin Ala Leu Gly Lys 
35 \ 40 45 



<210> 3 

<211> 1326 

<212> DNA 

<213> Streptococcus miifcans 



<220> 

<221> CDS 

<222> (1) . . (1326) 



<400> 3 

atg aat gaa gcc tta atg ata ctt tea aafcyggt tta tta act tat eta 
Met Asn Glu Ala Leu Met lie Leu Ser Asn^Gly Leu Leu Thr Tyr Leu 
1 5 10 \ 15 



48 



acc gtt eta ttt etc ttg ttt eta ttt tct aagVta agt aat gtc act 
Thr Val Leu Phe Leu Leu Phe Leu Phe Ser Lys val Ser Asn Val Thr 
20 25 \ 30 



96 



tta teg aaa aag gaa tta act ctt ttt teg ata age aat ttt ctg ata 
Leu Ser Lys Lys Glu Leu Thr Leu Phe Ser lie Ser As\ Phe Leu lie 
35 40 45 



144 



atg att get gtt acg atg gtg aac gta aac ctg ttt tat 
Met lie Ala Val Thr Met Val Asn Val Asn Leu Phe Tyr 
50 55 60 



Pro 



gca gag 
\Ala Glu 



192 



cct ctt tat ttt ata get tta tea att tat ctt aat aga cag aat\agt 
Pro Leu Tyr Phe lie Ala Leu Ser lie Tyr Leu Asn Arg Gin Asn Sfcr 
65 70 75 80 s 



240 



ctt tct eta aat ata ttt tat ggt ctg ctg cct gtt gcc agt tct gac 
Leu Ser Leu Asn lie Phe Tyr Gly Leu Leu Pro Val Ala Ser Ser Asp 
85 90 95 



ttg ttt agg egg gca ate ata ttc ttt ate ttg gat gga act caa gga 



336 



37 



,eu Phe Arg Arg Ala He He Phe Phe He Leu Asp Gly Thr Gin Gly 
\ 100 105 110 



att\ta atg ggc agt age att ata acc acc tat atg ate gag ttt gca 
He Val Met Gly Ser Ser He He Thr Thr Tyr Met He Glu Phe Ala 



115 



120 



125 



384 



gga. ata ,gsa .eta. agt .tac^ctc Jtt.t. _c.tc_a.gt .gtg_ ttc aat _ gtt gat att 
Gly He AlaXLeu Ser Tyr Leu Phe Leu Ser Val Phe Asn Val Asp He 



130 



135 



140 



432 




cga ctt aaa\gat agt ttg acc aag atg aag gtc aaa aaa cgc ttg 
Arg Leu Lys \sp Ser Leu Thr Lys Met Lys Val Lys Lys Arg Leu 



150 



155 



160 



cca atg aat att \ct atg ctt eta tac tac ctt tta ata cag gta 
Pro Met Asn He Thr Met Leu Leu Tyr Tyr Leu Leu He Gin Val 



165 



170 



175 



480 



528 



ttg tat gtt ata gag agt tkt aat gtg ata ccg act tta aaa ttt cgt 
Leu Tyr Val He Glu Ser Tyk Asn Val He Pro Thr Leu Lys Phe Arg 



180 



185 



190 



576 



aaa ttt gtc gtt att gtc tat c£t att tta ttt ttg att ctg ate tea 
Lys Phe Val Val He Val Tyr LeiXlle Leu Phe Leu He Leu He Ser 



195 



200 



205 



624 



ttt tta age caa tat acc aaa caa aact gtt caa aat gag ata atg gca 
Phe Leu Ser Gin Tyr Thr Lys Gin Lysyal Gin Asn Glu He Met Ala 



210 



215 



220 



672 



caa aag gaa get cag att cga aat ate acc\cag tat agt cag caa ata 
Gin Lys Glu Ala Gin He Arg Asn He Thr IS In Tyr Ser Gin Gin He 



225 



230 



240 



720 



gaa tct ctt tac aag gat att cga agt ttc cgc Vat gat tat ctg aat 
Glu Ser Leu Tyr Lys Asp He Arg Ser Phe Arg Is Asp Tyr Leu Asn 



245 



250 



255 



768 



att tta act age etc aga tta ggc att gaa aat aaa gat tta get agt 
He Leu Thr Ser Leu Arg Leu Gly He Glu Asn Lys Asp Leu Ala Ser 



260 



265 



270 



816 



att gaa aag att tac cat caa ate tta gaa aaa aca gga cat caa ttg 
He Glu Lys He Tyr His Gin He Leu Glu Lys Thr Gly HiV Gin Leu 



275 



280 



285 



864 



cag gat acc cgt tat aat ate ggc cat eta get aat att caa aa\; gat 
Gin Asp Thr Arg Tyr Asn He Gly His Leu Ala Asn He Gin Asn\Asp 



290 



295 



300 



912 



get gtc aag ggt ate ttg tea gca aaa ate tta gaa get cag aat aa£ 
Ala Val Lys Gly He Leu Ser Ala Lys He Leu Glu Ala Gin Asn Lys 



305 



310 



315 



320 



960 



aag att get gtc aat gta gaa gtc tea agt aaa ata caa ctg cct gag 
Lys He Ala Val Asn Val Glu Val Ser Ser Lys He Gin Leu Pro Glu 



38 



325 



330 



335 



itg gag 
Glu 



gcc 

.Ala 



ttt ttt 
Phe Phe 
370 

aaa gaa 
Lys Glu 
385 

act aaa 
Thr Lys 



ttg ctt gat 
Leu Leu Asp 
340 

gag get get 
Glu Ala Ala 
355 

=iag aaa aat 
/s Lys Asn 



aaa Cma ata 
Lys Gto lie 



ggc tec aa£ 
Gly Ser As 
405 



ttc att acc 
Phe He Thr 



ttc gaa tea 
Phe Glu^ Ser 
360 

ggc agt ata 
Gly Ser He 
375 

gat gtg agt 
Asp Val Ser 
390 

cgc ggt att 
Arg Gly He 



ata ctt tct ate ttg tgt gat aat 1056 
He Leu Ser He Leu Cys Asp Asn 
345 350 

tta aat cct gaa att cag tta gcc 1104 
Leu Asn Pro Glu He Gin _ Leu Ala 
365 

gtc ttt ate att cag aat tec acc 1152 
Val Phe He He Gin Asn Ser Thr 
380 

aaa att ttt aaa gaa aac tat tec 1200 
Lys He Phe Lys Glu Asn Tyr Ser 
395 400 

ggt tta gca aag gtg aat cat att 124 8 

Gly Leu Ala Lys Val Asn His He 
410 415 



ctt gaa cat tat ccc aak acc agt tta caa aca age aat cat cat cat 
Leu Glu His Tyr Pro LysYrhr Ser Leu Gin Thr Ser Asn His His His 
420 \ 425 430 



tta ttc 
Leu Phe 



aag caa etc 
Lys Gin Leu 
435 



eta ata ata 
Leu Ile\lle 



aaa tag 
Lys 



1296 



1326 



<210> 4 

<211> 441 

<212> PRT 

<213> Streptococcus mutans 

<400> 4 

Met Asn Glu Ala Leu Met He Leu Ser Asn Gly Leu Leu Thr Tyr Leu 
1 5 10 \ 15 



Thr Val Leu Phe Leu Leu Phe Leu Phe Ser Lys Val SeE Asn Val Thr 
20 25 \30 



Leu Ser Lys Lys Glu Leu Thr Leu Phe Ser He Ser Asn Phe^Leu He 
35 40 45 



Met He Ala Val Thr Met Val Asn Val Asn Leu Phe Tyr Pro Ala \lu 
50 55 60 



39 



ProVLeu Tyr Phe lie Ala Leu Ser lie Tyr Leu Asn Arg Gin Asn Ser 
65 \ 70 75 80 



Leu Ser ^eu Asn lie Phe Tyr Gly Leu Leu Pro Val Ala Ser Ser Asp 
85 90 95 



Leu Phe Arg Arg Ala lie lie Phe Phe lie Leu Asp Gly Thr Gin Gly 
10\ 105 110 



He Val Met Gly 
115 



SeNr Ser He He Thr Thr Tyr Met He Glu Phe Ala 
120 125 



Gly He Ala Leu Ser Tyr\Leu Phe Leu Ser Val Phe Asn Val Asp He 
130 \35 140 



Gly Arg Leu Lys Asp Ser LeuVrhr Lys Met Lys Val Lys Lys Arg Leu 
145 150 \ 155 160 



He Pro Met Asn He Thr Met Leu Yeu Tyr Tyr Leu Leu He Gin Val 
165 \ 170 175 



Leu Tyr Val He Glu Ser Tyr Asn Val 
180 185 



Pro Thr Leu Lys Phe Arg 
190 



Lys Phe Val Val He Val Tyr Leu He Leu Phe Leu He Leu He Ser 
195 200 \ 205 



Phe Leu Ser Gin Tyr Thr Lys Gin Lys Val Gin As\ Glu He Met Ala 
210 215 22o\ 



Gin Lys Glu Ala Gin He Arg Asn He Thr Gin Tyr SeV Gin Gin He 
225 230 235 \ 240 



Glu Ser Leu Tyr Lys Asp He Arg Ser Phe Arg His Asp T^r Leu Asn 
245 250 \255 



He Leu Thr Ser Leu Arg Leu Gly He Glu Asn Lys Asp Leu Ajya Ser 
260 265 270 



He Glu Lys He Tyr His Gin He Leu Glu Lys Thr Gly His Gin Leu 
275 280 285 



40 



In Asp Thr Arg Tyr Asn lie Gly His Leu Ala Asn lie Gin Asn Asp 
s. 290 295 300 



Ala \Xal Lys Gly lie Leu Ser Ala Lys lie Leu Glu Ala Gin Asn Lys 
305 \ 310 315 320 




Lys lie Al\ Val Asn Val Glu Val Ser Ser Lys lie Gin Leu Pro Glu 
325 330 335 



Met Glu Leu LeuNAsp Phe lie Thr lie Leu Ser lie Leu Cys Asp Asn 
340 \ 345 350 



Ala lie Glu Ala Ala Phe Glu Ser Leu Asn Pro Glu lie Gin Leu Ala 
355 \ 360 365 



Phe Phe Lys Lys Asn Gly SeY lie Val Phe lie lie Gin Asn Ser Thr 
370 375 \ 380 



ty Lys Glu Lys Gin lie Asp Val Ser^Lys lie Phe Lys Glu Asn Tyr Ser 

lid 385 390 \ 395 400 



Q 



Thr Lys Gly Ser Asn Arg Gly lie Gly Deu Ala Lys Val Asn His lie 
405 4rQ 415 



Leu Glu His Tyr Pro Lys Thr Ser Leu Gin 
420 425 



Ser Asn His His His 
430 



Leu Phe Lys Gin Leu Leu lie lie Lys 
435 440 



<210> 5 

<211> 750 

<212> DNA 

<213> Streptococcus mutans 



<220> 

<221> CDS 

<222> (1) . . (750) 



41 



<400> 5 

satg att tct att ttt gta ttg gaa gat gat ttt tta caa caa gga cgt 

it lie Ser lie Phe Val Leu Glu Asp Asp Phe Leu Gin Gin Gly Arg 
l\ 5 10 15 



48 



.ctt.gka. ace. acc att gca get. ate _atg aaa gaa aaa_ aat tgg tct tat 
Leu GlV Thr Thr He Ala Ala He Met Lys Glu Lys Asn Trp Ser Tyr 
20 25 30 



96 



aaa gaa ttgr act att ttt gga aaa cca caa caa ctt att gac get ate 
Lys Glu LeuNThr He Phe Gly Lys Pro Gin Gin Leu He Asp Ala He 
35 \ 40 45 

cct gaa aag ggc\aat cac cag att ttc ttt ttg gat att gaa ate aaa 
Pro Glu Lys Gly \sn His Gin He Phe Phe Leu Asp He Glu He Lys 
50 \ 55 60 



144 



192 



aaa gag gaa aag aaa \ga ctg gaa gta gee aat cag att aga cag cat 
Lys Glu Glu Lys Lys Giy Leu Glu Val Ala Asn Gin He Arg Gin His 
65 70\ 75 80 



240 



aat cct agt gca gtt att gtc ttt gtc acg aca cat tct gag ttt atg 
Asn Pro Ser Ala Val He Val Phe Val Thr Thr His Ser Glu Phe Met 
85 \ 90 95 



288 



ccc etc act ttt cag tat cag gta tct get ttg gat ttt att gat aaa 
Pro Leu Thr Phe Gin Tyr Gin Va\ Ser Ala Leu Asp Phe He Asp Lys 
100 \L05 110 



336 



tct ttg aat cct gag gag ttc tec cac: cgc att gaa tea gcg ctg tat 
Ser Leu Asn Pro Glu Glu Phe Ser His\Arg He Glu Ser Ala Leu Tyr 
115 120 \ 125 



384 



tat get atg gaa aac age cag aag aat ggt\caa tea gag gaa ctt ttt 
Tyr Ala Met Glu Asn Ser Gin Lys Asn Gly Gin Ser Glu Glu Leu Phe 
130 135 \ 140 



432 



att ttc cat tea tct gaa act cag ttt cag gtc Vet ttt get gag att 
He Phe His Ser Ser Glu Thr Gin Phe Gin Val Pro Phe Ala Glu He 
145 150 155 \ 160 



480 



ctg tat ttt gaa aca tct tea aca gee cat aag etc tgc ctt tat act 
Leu Tyr Phe Glu Thr Ser Ser Thr Ala His Lys Leu CySyLeu Tyr Thr 
165 170 \ 175 



528 



tat gat gaa egg att gaa ttc tac ggc agt atg act gac att\gtt aaa 
Tyr Asp Glu Arg He Glu Phe Tyr Gly Ser Met Thr Asp He \*al Lys 
180 185 190 



576 



atg gat aag aga ctt ttt cag tgc cat cgc tct ttt att gtc aat 
Met Asp Lys Arg Leu Phe Gin Cys His Arg Ser Phe He Val Asn Pi 
195 200 205 



624 



gee aat att acc cgt att gat egg aaa aaa cgc ttg gee tat ttt cga 
Ala Asn He Thr Arg He Asp Arg Lys Lys Arg Leu Ala Tyr Phe Arg 



42 



210 



215 



220 



aat aag tct tgt ctt att tea cga act aag tta aca aaa ctg aga 
AsH. Asn Lys Ser Cys Leu lie Ser Arg Thr Lys Leu Thr Lys Leu Arg 
225 \ 230 235 240 



720 



get gtg\att get gat caa agg aga gca aaa 
Ala Val Xle Ala Asp Gin Arg Arg Ala Lys 
~245 ~ " ' " " " 250 



750 



<210> 6 

<211> 250 

<212> PRT 

<213> Streptococcus ^jutans 

<400> 6 

Met lie Ser lie Phe Val Leu "Glu Asp Asp Phe Leu Gin Gin Gly Arg 
1 5 \ 10 15 



Leu Glu Thr Thr lie Ala Ala lie Met Lys Glu Lys Asn Trp Ser Tyr 
20 25 v 30 



Lys Glu Leu Thr He Phe Gly Lys Pro Gin Gin Leu He Asp Ala He 
35 40 \ 45 



Pro Glu Lys Gly Asn His Gin He Phe Phe Leu Asp He Glu He Lys 
50 55 \ 60 



Lys Glu Glu Lys Lys Gly Leu Glu Val Ala Asn Gin He Arg Gin His 
65 70 75 \ 80 



Asn Pro Ser Ala Val He Val Phe Val Thr Thr His Ser Glu Phe Met 
85 90 \ 95 



Pro Leu Thr Phe Gin Tyr Gin Val Ser Ala Leu Asp Phe He Asp Lys 
100 105 ire 



Ser Leu Asn Pro Glu Glu Phe Ser His Arg He Glu Ser Ala ll^u Tyr 
115 120 125 



Tyr Ala Met Glu Asn Ser Gin Lys Asn Gly Gin Ser Glu Glu Leu p\e 
130 135 140 



43 



Le Phe His Ser Ser Glu Thr Gin Phe Gin Val Pro Phe Ala Glu lie 
14^6 150 155 160 



Leu fyr Phe Glu Thr Ser Ser Thr Ala His Lys Leu Cys Leu Tyr Thr 
165 170 175 



Tyr Asp G\u Arg lie Glu Phe Tyr Gly Ser Met Thr Asp lie Val Lys 
180 185 190 



Met Asp Lys 
195 



Leu Phe Gin Cys His Arg Ser Phe lie Val Asn Pro 
200 205 



Ala Asn lie Thr Ahg lie Asp Arg Lys Lys Arg Leu Ala Tyr Phe Arg 
210 \ 215 220 



Asn Asn Lys Ser Cys Leu lie Ser Arg Thr Lys Leu Thr Lys Leu Arg 
225 230L 235 240 



Ala Val lie Ala Asp Gin Am Arg Ala Lys 
245 \ 250 



<210> 7 

<211> 46 

<212> PRT 

<213> Streptococcus mutans 



<220> 

<221> PEPTIDE 
<222> (1) . . (46) 



<400> 7 

Met Lys Lys Thr Pro Ser Leu Lys Asn Asp Phe Lys\Glu lie Lys Thr 
1 5 10 \ 15 

Asp Glu Leu Glu lie lie lie Gly Gly Ser Gly Ser Leik Ser Thr Phe 
20 25 >30 



Phe Arg Leu Phe Asn Arg Ser Phe Thr Gin Ala Leu Gly L} 



44 



35 40 

>10> 8 
<2ri> 46 
<212>\ PRT 

<213> Sltreptococcus mutans 



45 



<220> 

<221> PEPTIDE 
<222> (1)..(46)' 



<400> 8 

Met Lys Lys Thr Leu Ser 
1 5 



Lys Asn Asp Phe Lys Glu lie Lys Thr 
10 15 



Asp Glu Leu Glu He He IleVly Gly Ser Gly Ser Leu Ser Thr Phe 
20 \ 25 30 

Phe Arg Leu Phe Asn Arg Ser PheVrhr Gin Ala Leu Gly Lys 
35 40 \ 45 

<210> 9 
<211> 46 
<212> PRT 

<213> Streptococcus mutans 



<220> 

<221> PEPTIDE 
<222> (1) . . (46) 



<400> 9 

Met Lys Lys Thr Leu Ser Leu Lys Asn Asp Phe Lys Glu He Lys Thr 
15 10 15 

Asp Glu Leu Glu He He He Gly Gly Ser Gly Ser Leu Ser Thr 
20 25 30 



45 



Phe Arg Leu Phe Asn Arg Ser Phe Thr Gin Ala Leu Gly Lys 
35 40 45 

<21^> 10 

<211> \43 

<212> PR*f 

<213> Streptococcus mutans 



<220> 
<221> PEPTIDE 
<222> (1) . . (43) 



<400> 10 

Met Lys Lys Thr Leu Ser Leu lWs Asn Asp Phe Lys Glu lie Lys Thr 
1 5 \ 10 15 

Asp Glu Leu Glu lie lie lie Gly^Gly Ser Gly Thr Leu Ser Thr Phe 
20 2^5 30 

Phe Arg Leu Phe Asn Arg Ser Phe Thr\Gln Ala 
35 40 

<210> 11 

<211> 46 

<212> PRT 

<213> Streptococcus mutans 
<220> 

<221> PEPTIDE 

<222> (1) . . (46) 



<400> 11 

Met Lys Lys Thr Leu Ser Leu Lys Asn Asp Phe Lys Glu lie Lys\ Thr 
15 10 15 

Asp Glu Leu Glu lie lie lie Gly Gly Ser Gly Ser Leu Ser Thr Ph^ 
20 25 30 



46 



Gin Ala Leu Gly Lys 
45 



sococcus 



Asp Phe Lys Glu He Lys Thr 
10 15 

Ser Gly Ser Leu Ser Thr Phe 
30 




n Ala Leu Gly Lys 
45 



35 

<210> 13 

<211> 46 

<212> PRT 

<213> Streptococcus mutans 
<220> 

<221> PEPTIDE 

<222> (1) . . (46) 

<400> 13 



Met Lys Lys Thr Leu Ser Leu Lys Asn Asp Phe Lys Glu He Lys Thi 
15 10 15 

Asp Glu Leu Glu He He He Gly Gly Ser Gly Ser Leu Ser Thr Phe 



20 



25 



30 



Phe Arg Leu Phe Asn Arg Ser Phe Thr Gin Ala Leu Gly Lys 
35 40 45 

110> 14 
<-21lV -21 
<212> 

<213> synthetic construct 



<220> 

<221> PEPTIDE 
<222> (1) . . (21) 

<400> 14 

Ser Gly Ser Leu Ser Thr Phe 
1 5 

Gin Ala Leu Gly Lys 
20 

<210> 15 
<211> 19 
<212> DNA 

<213> synthetic construct 
<220> 

<221> PRIMER 
<222> (1)..(19) 



Arg Leu Phe Asn Arg Ser Phe Thr 
10 15 



<400> 15 

agttttttgt ctggctgcg 



<210> 16 
<211> 20 



48 



S<212> DNA 

<2tG> synthetic construct 

<220> 

<221> PRIMER 

<222> (1)..\20) 



400> 16 
tccactaaag gctccac 



stcg 



<210> 17 

<211> 24 

<212> DNA 

<213> synthetic construct 



20 



<220> 

<221> PRIMER 
<222> (1)..(24) 



<400> 17 

cgctaagtta cctctttctc agtg 



24 



<210> 18 

<211> 21 

<212> DNA 

<213> synthetic construct 



<220> 

<221> PRIMER 
<222> (1) . . (21) 



49 



<213> Streptococcus mutans 
<220> 

<221> mis<5\f eature 

<222> (1)..(2557) 




aatattactt 
toaaaaaaag 
ttaaqactga 
ggctgtotaa 



tttcaagaaa 
gagatataaa 
tgaattagag 
cagaagtttt 
tggatttatt 
jtgctgtcg 
zattaggag 
aatgttcaag 
aatagtcttc 
tgataaaga 
attcgaaagc 
gcaactccat 
tattctgagc 
tagctagatg 
tttgatggta 
tagttaaaat 
tttgctgact 
tttgaacctt 
gatagacaat 
taacatacaa 
agcgtttttt 
acacactgag 



atccatgatt ttttcataaa 60 

atgaaaaaaa cactatcatt 12 0 

attatcattg gcggaagcgg 180 

acacaagctt tgggaaaata 240 

attccagcct ttttaaatgt 300 

tggatgagaa gataaaacta 360 

ttgcttgaat aaatgatgat 420 

aatatgattc acctttgcta 480 

tttaaaaatt ttactcacat 540 

tatactgcca tttttcttaa 600 

.gcctcaatg gcattatcac 660 

:aggcagt tgtattttac 720 

ttct^agatt tttgctgaca 780 

gccgatktta taacgggtat 840 

aatcttttW atactagcta 900 

attcagataa\tcatggcgga 960 

atactgggtg auatttcgaa 1020 

ttgtttggta tattggctta 1080 

aacgacaaat ttacgaaatt 1140 

tacctgtatt aaaaggtaot 1200 
gaccttcatc ttggtcaaac \ 1260 

aaagaggtaa cttagcgcta i\J20 



51 




<210> 22 

<211> 480 

<212> DNA 

<213> Streptococcus mutans 



<220> 

<221> CDS 



52 



<222> (1) . . (408) 



t00> 22 

at\ gaa gaa gat ttt gaa att gtt ttt aat aag gtt aag cca att gta 
MetAGlu Glu Asp Phe Glu lie Val Phe Asn Lys Val Lys Pro lie Val 

1_ _ \ _ 5. . _ _ _ 10 _ m 15 



48 



tgg a£a tta age cgt tat tac ttt att aaa atg tgg act cgt gaa gat 96 

Trp Lys\Leu Ser Arg Tyr Tyr Phe lie Lys Met Trp Thr Arg Glu Asp 
20 25 30 

tgg caa ca"a gag gga atg ttg att ttg cac caa tta tta agg gaa cat 144 

Trp Gin Gln\Glu Gly Met Leu lie Leu His Gin Leu Leu Arg Glu His 
35 \ 40 45 

cca gaa tta gak gag gat gat aca aaa ttg tat ate tat ttt aag aca 192 

Pro Glu Leu GluNGlu Asp Asp Thr Lys Leu Tyr lie Tyr Phe Lys Thr 
50 \ 55 60 

cgt ttt tct aat tacvatt aaa gat gtt ttg cgt cag caa gaa agt cag 24 0 

Arg Phe Ser Asn Tyr Nile Lys Asp Val Leu Arg Gin Gin Glu Ser Gin 

65 TO 75 80 

aaa cgt cgt ttt aat aga\atg tct tat gaa gaa gtc ggt gag att gaa 2 88 

Lys Arg Arg Phe Asn Arg Met Ser Tyr Glu Glu Val Gly Glu lie Glu 
85 \ 90 95 



cac tgt ttg tea agt ggc ggt\atg caa ttg gat gaa tat att tta ttt 336 
His Cys Leu Ser Ser Gly Gly Met Gin Leu Asp Glu Tyr lie Leu Phe 
100 \ 105 110 

cgt gat agt ttg ctt gca tat aaaVaa ggt ctg agt act gaa aag caa 384 
Arg Asp Ser Leu Leu Ala Tyr Lys Gin Gly Leu Ser Thr Glu Lys Gin 
115 120 \ 125 

gag ctg ttt gag cgc ttg gta gca ggag^gcact ttttgggaag gcaaagtatg 43 8 
Glu Leu Phe Glu Arg Leu Val Ala 
130 135 



ctgaaagatt tacgtaaaaa attaagtgat tttaaggaaa aa 



480 



<210> 23 

<211> 136 

<212> PRT 

<213> Streptococcus mutans 



<400> 23 

Met Glu Glu Asp Phe Glu lie Val Phe Asn Lys Val Lys Pro l\e Val 



53 



1 



5 



10 



15 



rj> Lys Leu Ser Arg Tyr Tyr Phe lie Lys Met Trp Thr Arg Glu Asp 
20 25 30 



Trp G\n Gin- Glu- Gly Met- Leu-Ile^ Leu .His. Gln_ Leu Leu^Arg Glu His 
35 40 45 



Pro Glu Leu Glu Glu Asp Asp Thr Lys Leu Tyr lie Tyr Phe Lys Thr 
50 \ 55 60 



Arg Phe Ser Ask Tyr lie Lys Asp Val Leu Arg Gin Gin Glu Ser Gin 
65 \ 70 75 80 



Lys Arg Arg Phe Asn\Arg Met Ser Tyr Glu Glu Val Gly Glu lie Glu 
85 \ 90 95 



His Cys Leu Ser Ser Gly ISly Met Gin Leu Asp Glu Tyr lie Leu Phe 
100 \ 105 110 



Arg Asp Ser Leu Leu Ala Tyr Lys Gin Gly Leu Ser Thr Glu Lys Gin 
115 llo 125 



Glu Leu Phe Glu Arg Leu Val Ala 
130 135 



<210> 24 

<211> 680 

<212> DNA 

<213> Streptococcus mutans 
<220> 

<221> misc_f eature 

<222> (1) . . (680) 



<400> 24 

gtaaataaaa cagccagtta agatgggaca tttatgtcct gttcttaaag tc^fettttcgt 60 
tttataataa ttttattata aaaggaggtc atcgtaatag atggaagaag attttgaaat 120 



54 



tgtttttaat 


aaggttaagc 


caattgtatg 


gaaattaagc 


cgttattacc 


ccaccaaaat 


i an 


guggactcgt 


gaagattggc 


aacaagaggg 


aatgttgatt 


ttgcaccaat 


catxaaggga 


£, *± U 


acatcoagaa 


ttagaagagg 


atgatacaaa 


attgtatatc 


tattttaaga 


CdCycutcuc 




taattacatst 


aaagatgttt 


tgcgtcagca 


.agaaagtcag. 


. aaacgt cgt t 


tuaaxagaat. 


^ fin 

J D U 


gtcttatgaa 


graagtcggtg 


agattgaaca 


ctgtttgtca 


agtggcggta 


tgcaattgga 


ft ^ U 


tgaatatatt 


ttatttcgtg 


atagtttgct 


tgcatataaa 


caaggtctga 


gtactgaaaa 


480 


gcaagagctg 


tttgagcgct 


tggtagcagg 


agagcacttt 


ttgggaaggc 


aaagtatgct 


540 


gaaagattta 


cgtaaaaaat 


taagtgattt 


taaggaaaaa 


tagttaaaaa gggaaagaat 


600 


ggaacatgtg 


attgtaccat 


\tctttttggt 


tgaaaattaa 


gaaaagttat 


tataaattat 


660 


tggtttaaca 


tgccatatta 










680 



<210> 25 

<211> 2280 

<212> DNA 

<213> Streptococcus mutans 
<220> 

<221> CDS 

<222> (1)..(2280) 



<400> 25 ^ 

atg aaa caa gtt att tat gtt gtt tta ate gtc ata gec gtt aac att 

Met Lys Gin Val He Tyr Val Val Leu He Val IleVAla Val Asn He 
1 5 10 \ 15 

etc tta gag att ate aaa aga gta aca aaa agg gga ggg aca gtt teg 
Leu Leu Glu He He Lys Arg Val Thr Lys Arg Gly Gly, Thr Val Ser 
20 25 >30 



tea tct aat cct tta cca gat ggg cag tct aag ttg ttt tgg cgc aga 

Ser Ser Asn Pro Leu Pro Asp Gly Gin Ser Lys Leu Phe Tr^Arg Arg 
35 40 45 

cat tat aag eta gta cct cag att gat acc aga gac tgt ggg cca gca 

His Tyr Lys Leu Val Pro Gin He Asp Thr Arg Asp Cys Gly Pro\Ala 
50 55 60 



48 



96 



144 



192 



55 



gtg ctg gca tct gtt gca aag cat tac gga 
(al Leu Ala Ser Val Ala Lys His Tyr Gly 

70 



tct aat tac tct ate get 
Ser Asn Tyr Ser lie Ala 
75 80 



240 



tat ct*g egg gaa etc tea aag act aac aag 
Tyr Leu\Arg Glu Leu Ser Lys Thr Asn Lys 
85 90 



cag gga aca aca get ctt 
Gin Gly Thr Thr Ala Leu 
95 



288 



ggc att gttXgaa get get aaa aag tta ggc 
Gly lie Val islu Ala Ala Lys Lys Leu Gly 
l\o 105 



ttt gaa aca cgc tct ate 
Phe Glu Thr Arg Ser lie 
110 



336 




aag gcg gat atg ^acg ctt ttt gat tat aat 
Lys Ala Asp Met Tkr Leu Phe Asp Tyr Asn 
115 \ 120 

ate gtc cat gtg att aW gga aaa cgt ctg 
He Val His Val He Lyfc Gly Lys Arg Leu 



130 



0-35 



gat ttg ace tat cct ttt 384 
Asp Leu Thr Tyr Pro Phe 
125 

cag cat tat tat gtc gtc 432 
Gin His Tyr Tyr Val Val 
140 



tat ggc age cag aat aat cag ctg att att 
Tyr Gly Ser Gin Asn Asn Gln^ Leu He He 



145 



150 



gga gat cct gat cct tea 
Gly Asp Pro Asp Pro Ser 
155 160 



480 



gtt aag gtg act agg atg agt aag gaa cgc ttt caa tea gag tgg aca 
Val Lys Val Thr Arg Met Ser Lys\Glu Arg Phe Gin Ser Glu Trp Thr 
165 \ 170 175 



528 



ggc ctt gca att ttc eta get cct ca*g cct aac tat aag cct cat aaa 
Gly Leu Ala He Phe Leu Ala Pro Gln\ Pro Asn Tyr Lys Pro His Lys 
180 185 \ 190 



576 



ggt gaa aaa aat ggt ttg tct aat ttc tt^c ccg ttg ate ttt aag cag 
Gly Glu Lys Asn Gly Leu Ser Asn Phe Phe\Pro Leu He Phe Lys Gin 
195 200 \ 205 



624 



aaa get 
Lys Ala 
210 

att gat 
He Asp 
225 

att cct 
He Pro 



ttg atg 
Leu Met 



att gtc 
He Val 



gat cag 
Asp Gin 



ata ata 
He He 



ace tat 
Thr Tyr 
260 



act tat att 
Thr Tyr He 
215 

gga tea tac 
Gly Ser Tyr 
230 

ctg att tea 
Leu He Ser 
245 

att ate cag 
He He Gin 



ate ata get 
He He Ala 



tat etc caa 
Tyr Leu Gin 



act tta gga 
Thr Leu Gly 
250 

cag gtc atg 
Gin Val Met 
265 



age ttg att gtg acg etc 
Ser\Leu He Val Thr Leu 



22 0 



gga ata ttg gac gag tac 
Gly Ile\Leu Asp Glu Tyr 
235 \ 240 



atg att accr att ggt ctg 
Met He ThrXlle Gly Leu 

\ 255 



get ttt gca aaavgaa tac 
Ala Phe Ala Lys\>lu Tyr 
270 



672 



720 



768 



816 



etc ttg gee gta etc agt ttg cgt tta gtc att gat gtt ate ctgXtct 
Leu Leu Ala Val Leu Ser Leu Arg Leu Val lie Asp Val He Leu Ser 
275 280 285 



864 



tat ate aaa cat att ttt acg ctt cct atg tct ttc ttt gcg aca agg 



56 



Tyr lie Lys 
290 



His He 



Phe Thr 
295 



Leu Pro Met 



Ser Phe 
300 



Phe Ala Thr Arg 



cgaNaca gga gaa ate acg tct cgt ttt aca gat gec aat cag att att 
Arg Thr Gly Glu He Thr Ser Arg Phe Thr Asp Ala Asn Gin He He 
305 \ 310 315 320 



960 



gat get -gt 
Asp Ala Val^ 



gcg tea 
Ser 
325 



Ala 



ace ate -ttt tca_atc ttt tta gat_ atg act atg 
Thr lie Phe Ser He Phe Leu Asp Met Thr Met 
330 335 



1008 



gta att ttg 
Val He Leu 



tt eta acc 
Phe Leu Thr 
355 



ttc ttg aaa 
Phe Leu Lys 
370 



gtt\gt 

Val (J 
340 

ttg etc 
Leu Leu 



ccc ttt 
Pro Phe 



ggg gtt 
Gly Val 



tec att 
Ser\lle 



gag aaa 
Glu Lys 
375 



ttg ttg gcg 
Leu Leu Ala 
345 

ccg att tat 
Pro He Tyr 
360 



v^tg 



aat cac 
[et Asn His 



caa aac 
Gin Asn 



gec ate 
Ala He 



gaa gtg 
Glu Val 
380 



aat aac ctt ttc 1056 
Asn Asn Leu Phe 
350 

att att ttt get 1104 

He He Phe Ala 

365 

at 9 9 aa a 9 c aat 1152 
Met Glu Ser Asn 



get gtg gta 
Ala Val Val 
385 



agt tct 
Ser Ser 



tct ate 
Ser He 
390 



att >&aa gat 
He Glu Asp 



ate aat 
He Asn 
395 



ggg atg 

Gly Met 



gaa acc 
Glu Thr 
400 



1200 



att aaa tea 
He Lys Ser 



etc aca 
Leu Thr 
405 



agt gag 
Ser Glu 



tec get 
Ser Ala A: 
4 



9 fc 



tat caa 
Tyr Gin 



aac att 
Asn He 



gat agt 
Asp Ser 
415 



1248 



gaa ttt gtt 
Glu Phe Val 



gat tat 
Asp Tyr 
420 



ttg gag 
Leu Glu 



aaa aac ttt 
Lys Asn Phe 
425 



ag eta 
lVs Leu 



cac aag 
His Lys 
430 



tat agt 
Tyr Ser 



1296 



gec att caa 
Ala He Gin 
435 



acc gca 
Thr Ala 



tta aaa 
Leu Lys 



age ggt get 
Ser Gly Ala 
440 



aagXett 
Lys I^eu 



ate etc 
He Leu 
445 



aat gtt 
Asn Val 



1344 



gtc att etc 
Val He Leu 
450 



tgg tat 
Trp Tyr 



ggc tct 
Gly Ser 
455 



cgt eta gtt 
Arg Leu Val 



atg gat> 
Met Asp 
460 



t aaa 
\sn Lys 



ate tea 
He Ser 



1392 



gtt ggt cag ctt ate acc ttt aat get ttg ctg tct tat\ttc tea aat 
Val Gly Gin Leu He Thr Phe Asn Ala Leu Leu Ser Tyr N>he Ser Asn 
465 470 475 \ 480 



1440 



cca att gaa aat att ate aat ctg caa tec aaa ctg cag tca\gct cgc 
Pro He Glu Asn He He Asn Leu Gin Ser Lys Leu Gin Ser Ala Arg 
485 490 4195 



1488 



gtt gec aat aca cgt ctt aat gag gtc tat ctt gtc gaa tct gaa\£tt 
Val Ala Asn Thr Arg Leu Asn Glu Val Tyr Leu Val Glu Ser Glu 
500 505 510 



1536 



gaa aaa gac ggc gat tta tea gaa aat age ttt tta gat ggt gat att 
Glu Lys Asp Gly Asp Leu Ser Glu Asn Ser Phe Leu Asp Gly Asp He 



57 



515 



520 



525 



ttt gaa aat ctt tct tat aaa tat gga ttt ggg cga gat acc tta 
Phe Glu Asn Leu Ser Tyr Lys Tyr Gly Phe Gly Arg Asp Thr Leu 
v 530 535 540 



1632 



tea gat att aat tta tea ate aaa aaa ggc tec aag gtc agt eta gtt 
-Ser AspVlie to Leu Ser -lie Lys Lys -Gly Ser„ Lys Val Ser„Leu„Val 
545 \ 550 555 560 



1680 



gga gee agt\ggt tct ggt aaa aca act ttg get aaa ctg att gtc aat 
Gly Ala Ser (\ly Ser Gly Lys Thr Thr Leu Ala Lys Leu lie Val Asn 
565 570 575 



ttc tac gag cct iaac aag ggg att gtt cga ate aat ggc aat gat tta 
he Tyr Glu Pro Asn Lys Gly lie Val Arg lie Asn Gly Asn Asp Leu 
580 \ 585 590 



aaa gtt att gat aag 
Lys Val lie Asp Lys Tt 
595 



get ttg egg egg cat att age tat ttg ccg 
Ala Leu Arg Arg His lie Ser Tyr Leu Pro 
600 605 



1728 



1776 



1824 



caa cag gee tat gtt ttt a^gt ggc tct att atg gat aat etc gtt tta 
Gin Gin Ala Tyr Val Phe Ser Gly Ser lie Met Asp Asn Leu Val Leu 
610 619v 620 



1872 



gga get aaa gaa gga acg agt qag gaa gac att att cgt get tgt gaa 
Gly Ala Lys Glu Gly Thr Ser c\n Glu Asp lie lie Arg Ala Cys Glu 
625 630 \ 635 640 



1920 



att get gaa ate cgc teg gac att gaa caa atg cct cag ggc tat cag 
lie Ala Glu lie Arg Ser Asp lie G\Lu Gin Met Pro Gin Gly Tyr Gin 
645 \ 650 655 



1968 



aca gag tta tea gat ggt gee ggt att\tct ggc ggt caa aaa cag egg 
Thr Glu Leu Ser Asp Gly Ala Gly lie ker Gly Gly Gin Lys Gin Arg 
660 665 \ 670 



2016 



att get tta get agg gee tta tta aca cag\gca ccg gtt ttg att ctg 
lie Ala Leu Ala Arg Ala Leu Leu Thr Gin Ala Pro Val Leu lie Leu 
675 680 \ 685 



2064 



gat gaa gee acc age agt ctt gat att ttg acav gaa aag aaa att ate 
Asp Glu Ala Thr Ser Ser Leu Asp lie Leu Thr\piu Lys Lys lie lie 
690 695 



7^00 



age aat etc tta cag atg acg gag aaa aca ata att ttt gtt gee cac 
Ser Asn Leu Leu Gin Met Thr Glu Lys Thr lie Ile\phe Val Ala His 
705 710 715 \ 720 



2112 



2160 



cgc tta age att tea cag cgt act gac gaa gtc att gtt atg gat cag 
Arg Leu Ser lie Ser Gin Arg Thr Asp Glu Val lie VaryMet Asp Gin 
725 730 \ 735 



2208 



gga aaa att gtt gaa caa ggc act cat aag gaa ctt tta gctyaag caa 
Gly Lys lie Val Glu Gin Gly Thr His Lys Glu Leu Leu Ala\ys Gin 
740 745 750 



2256 



58 



ggt ttc tat tat aac ctg ttt aat 
GlyVPhe Tyr Tyr Asn Leu Phe Asn 
\ 755 760 



2280 



<210> ^26 

<211> It 

<212> PRT 

213> Streptococcus mutans 



<400> 26 



Met Lys Gin Val Ile\Tyr Val Val Leu He Val He Ala Val Asn He 
1 5 \ 10 15 



Leu Leu Glu He He Lys\Arg Val Thr Lys Arg Gly Gly Thr Val Ser 
20 \ 25 30 



Ser Ser Asn Pro Leu Pro Asp VLy Gin Ser Lys Leu Phe Trp Arg Arg 
35 45 



His Tyr Lys Leu Val Pro Gin He Xsp Thr Arg Asp Cys Gly Pro Ala 
50 55 \ 60 



Val Leu Ala Ser Val Ala Lys His Tyr Gly Ser Asn Tyr Ser He Ala 
65 70 \ 75 80 



Tyr Leu Arg Glu Leu Ser Lys Thr Asn LysVsln Gly Thr Thr Ala Leu 
85 90 \ 95 



Gly He Val Glu Ala Ala Lys Lys Leu Gly Phe\Glu Thr Arg Ser He 
100 105 \ 110 



Lys Ala Asp Met Thr Leu Phe Asp Tyr Asn Asp Leu\rhr Tyr Pro Phe 
115 120 r?5 



He Val His Val He Lys Gly Lys Arg Leu Gin His Tyr Tyr Val Val 
130 135 140 



Tyr Gly Ser Gin Asn Asn Gin Leu He He Gly Asp Pro Asp Prd, Ser 
145 150 155 \60 



59 



Va\Lys Val Thr Arg Met Ser Lys Glu Arg Phe Gin Ser Glu Trp Thr 
\ 165 170 175 



Gly Leu Via He Phe Leu Ala Pro Gin Pro Asn Tyr Lys Pro His Lys 
180 185 190 



Gly Glu Lys Asn Gly Leu Ser Asn Phe Phe Pro Leu He Phe Lys Gin 
195 \ 200 205 



Lys Ala Leu Met 
210 



^Tyr He He He Ala Ser Leu He Val Thr Leu 
215 220 



He Asp He Val Gly SerVyr Tyr Leu Gin Gly He Leu Asp Glu Tyr 
225 230 \ 235 240 



lie Pro Asp Gin Leu He Ser T^hr Leu Gly Met He Thr He Gly Leu 
245 \ 250 255 



He He Thr Tyr He He Gin Gin \al Met Ala Phe Ala Lys Glu Tyr 
260 2X5 270 



Leu Leu Ala Val Leu Ser Leu Arg Leu Xfal He Asp Val He Leu Ser 
275 280 \ 285 



Tyr He Lys His He Phe Thr Leu Pro Met Ster Phe Phe Ala Thr Arg 
290 295 \ 300 



Arg Thr Gly Glu He Thr Ser Arg Phe Thr Asp Ak Asn Gin He He 
305 310 315 \ 320 



Asp Ala Val Ala Ser Thr He Phe Ser He Phe Leu A&p Met Thr Met 
325 330 \ 335 



Val He Leu Val Gly Gly Val Leu Leu Ala Gin Asn Asn Assi Leu Phe 
340 345 350\ 



Phe Leu Thr Leu Leu Ser He Pro He Tyr Ala He He He Phe Ala 
355 360 365 




Phe Leu Lys Pro Phe Glu Lys Met Asn His Glu Val Met Glu Ser As 
370 375 380 



60 



Ala Val Val Ser Ser Ser He He Glu Asp He Asn Gly Met Glu Thr 

390 395 400 



Ile\ys Ser Leu Thr Ser Glu Ser Ala Arg Tyr Gin Asn He Asp Ser 
405 410 415 



Glu Phe Val Asp Tyr Leu Glu Lys Asn Phe Lys Leu His Lys Tyr Ser 
420 425 430 




Ala He Gin Tftr Ala Leu Lys Ser Gly Ala Lys Leu He Leu Asn Val 

435 \ 440 445 

Val He Leu Trp Tyk Gly Ser Arg Leu Val Met Asp Asn Lys He Ser 
450 \ 455 460 



Val Gly Gin Leu He Thr\phe Asn Ala Leu Leu Ser Tyr Phe Ser Asn 
465 470 \ 475 480 



m 



Pro He Glu Asn He He AsnVeu Gin Ser Lys Leu Gin Ser Ala Arg 
485 \ 490 495 



Val Ala Asn Thr Arg Leu Asn Glu Val Tyr Leu Val Glu Ser Glu Phe 
500 5^5 510 

Glu Lys Asp Gly Asp Leu Ser Glu Asn^Ser Phe Leu Asp Gly Asp He 
515 520 \ 525 

Ser Phe Glu Asn Leu Ser Tyr Lys Tyr Gly W Gly Arg Asp Thr Leu 
530 535 \ 540 



Ser Asp He Asn Leu Ser He Lys Lys Gly Ser \ys Val Ser Leu Val 



545 



550 



555 



560 



Gly Ala Ser Gly Ser Gly Lys Thr Thr Leu Ala Lys W He Val Asn 
565 570 \ 575 



Phe Tyr Glu Pro Asn Lys Gly He Val Arg He Asn Gly Asn Asp Leu 
580 585 59C 



Lys Val He Asp Lys Thr Ala Leu Arg Arg His He Ser Tyr Leu Pro 
595 600 605 



Gin Gin Ala Tyr Val Phe Ser Gly Ser He Met Asp Asn Leu Val Leu 



61 



610 



615 



620 



Gly Ala Lys Glu Gly Thr Ser Gin Glu Asp lie lie Arg Ala Cys Glu 
625 \ 630 635 640 



lie. Ala Git 



_Ile_ Arg Ser _Asp_ lie Glu Gin Met Pro Gin Gly Tyr Gin 
645 650 655 



Thr Glu Leu SeA Asp Gly Ala Gly lie Ser Gly Gly Gin Lys Gin Arg 
660\ 665 670 



lie Ala Leu Ala Argv Ala Leu Leu Thr Gin Ala Pro Val Leu lie Leu 
675 \ 680 685 



Asp Glu Ala Thr Ser Sefi Leu Asp lie Leu Thr Glu Lys Lys lie lie 
690 \695 700 



Ser Asn Leu Leu Gin Met 
705 710 



Glu Lys Thr He He Phe Val Ala His 
715 720 



Arg Leu Ser He Ser Gin Arg Thr Asp Glu Val He Val Met Asp Gin 
725 \ 730 735 



Gly Lys He Val Glu Gin Gly Thr His Lys Glu Leu Leu Ala Lys Gin 
740 7£5 750 



Gly Phe Tyr Tyr Asn Leu Phe Asn 
755 760 



<210> 27 

<211> 900 

<212> DNA 

<213> Streptococcus mutans 



<220> 

<221> CDS 

<222> (1)..(900) 



62 



<400> 27 

*tg gat cct aaa ttt tta caa agt gca gaa ttt tat agg aga cgc tat 
MeVAsp Pro Lys Phe Leu Gin Ser Ala Glu Phe Tyr Arg Arg Arg Tyr 
1X5 10 15 



48 



cat aat \tt gcg aca eta tta att gtt cct ttg gtc tgc ttg att ate 
His Asn Pfte Ala Thr Leu Leu lie Val Pro Leu Val Cys Leu lie lie 

v2-G - - - - 25. _ _ 30. 



96 



ttc ttg gtc at\ ttc ctt tgt ttt get aaa aaa gaa att aca gtg att 144 
Phe Leu Val IleNphe Leu Cys Phe Ala Lys Lys Glu lie Thr Val lie 
35 \ 40 45 



t act ggt gaa gtt §ea cca aca aag gtt gta gat gtt ate caa tct 192 
er Thr Gly Glu Val APa Pro Thr Lys Val Val Asp Val lie Gin Ser 
50 \55 60 



tac agt gac agt tea ate atk aaa aat aat tta gat aat aat gca get 24 0 

Tyr Ser Asp Ser Ser lie Ile^Lys Asn Asn Leu Asp Asn Asn Ala Ala 
65 70 \ 75 80 



gtt gag aag gga gac gtt tta att >gaa tat tea gaa aat gee agt cca 
Val Glu Lys Gly Asp Val Leu lie Glu Tyr Ser Glu Asn Ala Ser Pro 
85 \ 90 95 



288 



aac cgt cag act gaa caa aag aat att a^ta aaa gaa aga caa aaa cga 
Asn Arg Gin Thr Glu Gin Lys Asn lie Il N e Lys Glu Arg Gin Lys Arg 
100 105 \ 110 



336 



gaa gag aag gaa aag aaa aaa cac caa aag agc^ aag aaa aag aag aag 
Glu Glu Lys Glu Lys Lys Lys His Gin Lys SeryLys Lys Lys Lys Lys 
115 120 \ 125 



384 



tct aag age aag aaa get tec aaa gat aag aaa aag^aaa teg aaa gac 
Ser Lys Ser Lys Lys Ala Ser Lys Asp Lys Lys Lys I^ys Ser Lys Asp 
130 135 140 



432 



aag gaa age age tct gac gat gaa aat gag aca aaa aag gtt teg att 
Lys Glu Ser Ser Ser Asp Asp Glu Asn Glu Thr Lys Lys Val Ser lie 



145 



150 



155 



160 



480 



ttt get tea gaa gat ggt att att cat ace aat ccc aaa tat gat ggt 
Phe Ala Ser Glu Asp Gly lie lie His Thr Asn Pro Lys Tyr AS]D Gly 
165 170 175 



528 



gee aat att att ccg aag caa ace gag att get caa ate tat cct gat 
Ala Asn lie lie Pro Lys Gin Thr Glu lie Ala Gin lie Tyr Pro As$ 
180 185 190 



576 



att caa aaa aca aga aaa gtg tta ate acc tat tat get tct tct gat 
lie Gin Lys Thr Arg Lys Val Leu lie Thr Tyr Tyr Ala Ser Ser Asp 
195 200 205 



gat gtt gtt tct atg aaa aag ggg caa acc get cgt ctt tec ttg gaa 
Asp Val Val Ser Met Lys Lys Gly Gin Thr Ala Arg Leu Ser Leu Glu 
210 215 220 



63 



aag gga aat gac aag gtt gtt att gaa gga aaa att aac aat gtc 

Ly\Lys Gly Asn Asp Lys Val Val lie Glu Gly Lys lie Asn Asn Val 
225 X 230 235 240 

get tca\:ca gca act act act aaa aaa gga aat etc ttt aag gtt act 

Ala Ser SeN^ Ala Thr Thr Thr Lys Lys Gly Asn Leu Phe Lys Val Thr 

245 250 255 



gec aaa gta aaa gtt tct aag aaa aat age aaa etc ate aag tat ggt 

Ala Lys Val Lyk Val Ser Lys Lys Asn Ser Lys Leu lie Lys Tyr Gly 
260\ 265 270 

atg aca ggc aag afca gtc act gtc att gat aaa aag act tat ttt gat 

Met Thr Gly Lys ThV Val Thr Val He Asp Lys Lys Thr Tyr Phe Asp 
275 \ 280 285 

tat ttc aaa gat aaa t&a ctg cat aaa atg gat aat 

Tyr Phe Lys Asp Lys LeuXLeu His Lys Met Asp Asn 

290 \95 300 



720 



768 



816 



864 



900 



<210> 28 

<211> 300 

<212> PRT 

<213> Streptococcus mutans 

<400> 28 

Met Asp Pro Lys Phe Leu Gin Ser Ala Gk Phe Tyr Arg Arg Arg Tyr 
1 5 10\ 15 

His Asn Phe Ala Thr Leu Leu He Val Pro LeV Val Cys Leu He He 
20 25 \ 30 



Phe Leu Val He Phe Leu Cys Phe Ala Lys Lys GlV He Thr Val He 
35 40 \45 



Ser Thr Gly Glu Val Ala Pro Thr Lys Val Val Asp 
50 55 60 



Vad He Gin Ser 



Tyr Ser Asp Ser Ser He He Lys Asn Asn Leu Asp Asn Asn Ala Ala 
65 70 75 \ 80 



Val Glu Lys Gly Asp Val Leu He Glu Tyr Ser Glu Asn Ala Sefs^Pro 
85 90 95 



64 



* 



^sn Arg Gin Thr Glu Gin Lys Asn lie lie Lys Glu Arg Gin Lys Arg 
100 105 110 



Glu Gl\ Lys Glu Lys Lys Lys His Gin Lys Ser Lys Lys Lys Lys Lys 
.15 120 125 



Ser Lys SerXLys Lys Ala Ser Lys Asp Lys Lys Lys Lys Ser Lys Asp 
130 \ 135 140 




Lys Glu Ser Ser Ser Asp Asp Glu Asn Glu Thr Lys Lys Val Ser lie 
145 \ 150 155 160 



Phe Ala Ser Glu Asp G^y lie lie His Thr Asn Pro Lys Tyr Asp Gly 
165 \ 170 175 



Ala Asn lie lie Pro Lys Gin* Thr Glu lie Ala Gin lie Tyr Pro Asp 
180 \ 185 190 



lie Gin Lys Thr Arg Lys Val LeuYcie Thr Tyr Tyr Ala Ser Ser Asp 
195 200 \ 205 



Asp Val Val Ser Met Lys Lys Gly Gin ^hr Ala Arg Leu Ser Leu Glu 
210 215 \ 220 



Lys Lys Gly Asn Asp Lys Val Val lie Glu Vly Lys lie Asn Asn Val 
225 230 235 240 



Ala Ser Ser Ala Thr Thr Thr Lys Lys Gly Asn \eu Phe Lys Val Thr 
245 250 \ 255 



Ala Lys Val Lys Val Ser Lys Lys Asn Ser Lys Leu lie Lys Tyr Gly 
260 265 V70 



Met Thr Gly Lys Thr Val Thr Val lie Asp Lys Lys Thr Tyr \ ne As P 
275 280 285 



Tyr Phe Lys Asp Lys Leu Leu His Lys Met Asp Asn 
290 295 300 



65 



